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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a dense piezoelectric porcelain compsn. having 
high density by preparing a specified compsn. containing Pb, Mg, Nb, Ti, Zr, O. 

SOLUTION: This porcelain compsn. essentially consists of a compd. expressed by 
formula I and is prepared by adding Pb 3 (P0 4 )2 by 0.01-0.5wt.% to a compsn. included in 
the polygonal region in a triangular coordinate system having apexes representing formula 
II, PbTi0 3 and PbZr0 3 as shown in the figure. The polygonal region is defined by points 
A, B, C, D, E, wherein X+Y+Z=1 , X=0.49, Y=0.50, Z=0.01 at the point (A), X=0.69, 
Y=0.30, Z=0.01 at the point (B), X=0.08, Y=0.30, Z=0.51 at the point (C), X=0.04, Y=0.45, 
Z=0.51 at the point (D), and X=0.08, Y=0.52, Z=0.40 at the point (E). The obtd. 
piezoelectric porcelain compsn. significantly increases the density of a sintered body and 
improves piezoelectrcity. It is because when the piezoelectric porcelain compsn. is 
sintered, Pb3(P0 4 ) 2 reacts with the compsn. to form a liquid phase to improve the 
sintering property. 
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(54) PIEZOELECTRIC CERAMIC COMPOSITION AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a dense 
piezoelectric porcelain compsn. having high density 
by preparing a specified compsn. containing Pb, Mg, 
Nb, Ti, Zr, O. 

SOLUTION: This porcelain compsn. essentially 
consists of a compd. expressed by formula I and is 
prepared by adding Pb3(P04)2 by 0.01-0.5wt.% to a 
compsn. included in the polygonal region in a 
triangular coordinate system having apexes 
representing formula II, PbTi03 and PbZr03 as 
shown in the figure. The polygonal region is defined 
by points A, B, C, D, E, wherein X+Y+Z=1 , X=0.49, 
Y=0.50, Z=0.01 at the point (A), X=0.69, Y=0.30, 
Z=0.01 at the point (B), X=0.08, Y=0.30, Z=0.51 at 

the point (C), X=0.04, Y=0.45, Z=0.51 at the point (D), and X=0.08, Y=0.52, Z=0.40 at the 
point (E). The obtd. piezoelectric porcelain compsn. significantly increases the density of a 
sintered body and improves piezoelectrcity. It is because when the piezoelectric porcelain 
compsn. is sintered, Pb3(P04)2 reacts with the compsn. to form a liquid phase to improve 
the sintering property. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the presentation in the polygon which makes presentations A, B, C, D, and E top-most 
vertices by the triangular coordinate which makes Pb(Mgl/3Nb 2/3) 03, and PbTi03 and PbZr03 
top-most vertices among the piezoelectric-ceramics constituents which use XPb(Mgl/3Nb 2/3) 03- 
YPbTi03-ZPbZr03 as a principal component - Pb3(P04) 2 - 0.01 - 0.5wt% - the piezoelectric- 
ceramics constituent characterized by adding. (However, by X+Y+Z=l) In X= 0.49, Y= 0.50, Z= 
0.01, and B, X= 0.69, Y= 0.30, Z= 0.01, and C X= 0.04, Y= 0.45, Z= 0.51, and E for X= 0.08, Y= 
0.30, Z= 0.62, and D X= 0.08, Y= 0.52, [ A ] it is Z= 0.40. 

[Claim 2] Pb(Mgl/3Nb 2/3) 03, and PbTi03 and PbZr03 by the triangular coordinate made into 
top-most vertices among the piezoelectric-ceramics constituents which use XPb(Mgl/3Nb 2/3) 03- 
YPbTi03-ZPbZr03 as a principal component the time of grinding after mixing and carrying out 
temporary quenching of the raw material powder adjusted so that it might become the presentation in 
the polygon which makes presentations A, B, C, D, and E top-most vertices — Pb3(P04) 2 — 0.01 - 
0.5wt% — the manufacture approach of the piezoelectric-ceramics constituent characterized by 
adding. (However, by X+Y+Z=l) In X= 0.49, Y= 0.50, Z= 0.01, and B, X= 0.69, Y= 0.30, Z= 0.01, 
and C X= 0.04, Y= 0.45, Z= 0.51, and E for X- 0.08, Y= 0.30, Z= 0.62, and D X= 0.08, Y= 0.52, 
[ A ] it is Z= 0.40. 

[Claim 3] Pb(Mgl/3Nb 2/3) 03, and PbTi03 and PbZr03 by the triangular coordinate made into 
top-most vertices among the piezoelectric-ceramics constituents which use XPb(Mgl/3Nb 2/3) 03- 
YPbTi03-ZPbZr03 as a principal component the raw material powder adjusted so that it might 
become the presentation in the polygon which makes presentations A, B, C, D, and E top-most 
vertices ~ the time of the granulation mixing, temporary quenching, and after grinding — Pb3 (P04) 
20.01 - 0.5 wt% — the manufacture approach of the piezoelectric-ceramics constituent characterized 
by adding. (However, by X+Y+Z=l) In X= 0.49, Y= 0.50, Z= 0.01, and B, X= 0.69, Y= 0.30, Z= 
0.01, and C X= 0.04, Y- 0.45, Z= 0.51, and E for X= 0.08, Y= 0.30, Z= 0.62, and D X= 0.08, Y= 
0.52, [ A ] it is Z= 0.40. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the piezoelectric-ceramics constituent used as an 

electric machine energy conversion component, and its manufacture approach. 

[0002] 

[Description of the Prior Art] It is known for JP,42-9716,B etc. that the piezoelectric-ceramics 
constituent of Pb(Mgl/3Nb 2/3) TiZr03 system has piezoelectric [ high ]. Such [ conventionally ] a 
piezoelectric-ceramics constituent was made by the following approaches. That is, after blending 
PbO, ZnO, Nb 203, and Ti02 and Zr02 so that it may become a predetermined presentation, mixing 
with a ball mill etc., and carrying out temporary quenching at 800-1000 degrees C, obtaining the 
solid solution of XPb(Mgl/3Nb 2/3) 0-YPbTi03-ZPbZr03, and a ball mill's etc. grinding further 
and fabricating in a predetermined configuration, it calcinated at 1 100-1300 degrees C. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional 
presentation and the manufacture approach, since the consistency of a sintered compact was small, it 
had the trouble that piezoelectric was low and the property of an electric machine energy conversion 
component of using this also became low. 

[0004] This invention solves the above-mentioned conventional trouble, and a consistency aims at 

offering a precise large piezoelectric-ceramics constituent. 

[0005] 

[Means for Solving the Problem] The inside of the piezoelectric-ceramics constituent with which this 
invention uses XPb(Mgl/3Nb 2/3) 03-YPbTi03-ZPbZr03 as a principal component in order to 
attain this purpose, Pb(Mgl/3Nb 2/3) 03, and PbTi03 and PbZr03 by the triangular coordinate 
made into top-most vertices Presentations A, B, C, D, and E (however, by X+Y+Z=l) 
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